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(54) LDL-CHOLESTEROL MEASURING METHOD 

(57) Abstract: 

PROBLEM TO BE SOLVED: To measure cholesterol in 
low density lipoprotein(LDL) without complicated 
pretreatment operation by measuring under the presence 
of dimethyl(DM)-a-cyclodextrin(CD) and poly-P-CD. 

SOLUTION: In the case of a dual reagent system 
measuring method, a sample is mixed with a first reagent 
containing DM-a-CD or/and poly-P-CD. Under the 
presence of this compound, cholesterol oxidase(COD) or 



cholesterol dehydrogenate(CHD) contained in a second 
reagent is made to react In the case of an oxidation 
coloration method, for instance, the first reagent 
containing DM-a-CD or/and poly-P-CD, and the second 
reagent containing COD are used, and a coupler, a 
developer, peroxidase(POD) and cholesterol 
esterase(CHE) are contained in the first reagent or the 
second reagent In this method, cholesterol in LDL can 
be directly measured by a general-purpose automate 
analysis device. 
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/i5:r>M^y - jS -v-^ n^^:^^;;?, |. y i^ay^ u:^y^u--7U 
W\'^^^<DJRft^m^(Dm&:^K 0.0001-20% (W/V) "Cfe 
5. fS*^lXti:2{^IStfe(7){g:i;bfiy 

/so^^^ y - i3 -i/^ i:^ h y >^^-^a.'c/.^^^- 

y ^ ^-y^" -^^^(T:)^^^?.^^!:^ — /WpJ ^ffi t^^o 

v-^-if A^-e^ce 5 m ^ ^5 ^ t C7:>-T:^ 
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/V^y<.7^^— tf , if , 

10 [0 0 0 1] 

B&IS-r^o ) 4^cO::i i/:^y"t^— /l-'CoalJ^:^■ffi^t/r;^^t- 
[0 0 0 2] 

/K h y ::^'yir^^ F\ V >-mW^X^y) . rtb^ikft 

20 ^^'^^g^i-^o i^y 

Vy^^>'^<^ (HDL) . LDL. mi^ltrnVy^^^-^^ 

^(VLDL) y^7^n5:^n>' (CM) mi^lT^m^tl 

-So t^oT. LDLcf'cO:^! l^;^^n— /V (ii^T. LDL 
[0 0 0 3]i^5fe. LD L-:=i /K7:>pJ:^?it 

® jS'L^^^f ^S^v J: ^9 . L D L L 

40 (oj^^fx}^<mR\^x\^^^^mi^wmmfdnxmj^m'& 

^ ^ 5 r ^ ^ S ^ V ^ ^ 1/ ^ 9 PpI M ^ ^ L T V ^ 5 o 

^/c. :7n— x'P'/l^K (Friedewald) <D^X^hfhX\^-^ 

y^ K^^^500mg/dm±'^W-r^t^^(s^'^fflV^;Ac«'g^i^ 

[0 0 0 4] ifi^. t^^3fe?£(^^tt6-hfEc7)$P#Pp^^^.^ 
50 #F?^lp7-280812^^$g(^P?^^^tbfcir^fet-^(Z)-'Or-fc 
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bS^^gco Pii ^« ^ PJ ^-r 5 ^ V ^ 5 ti. -e 5 o 

[0 0 0 5] \^f)--\^fii)^h. ^(Diim^. m&^(D^m 

[0 0 0 6] ^R^/^RiF^sQiS^I^/^b-CLDL-n 
i/;^^u-7i/^ffl^i-^ir?i^ bT#r?iBS5 8-165 
8 0 0-^^^g^;lP?|7J^^tLTV^^;^?^;a^fc5o L;5^L/^;^^ 

(il^T. C H E »&fSi- ^ o ) (O^. 

[0 0 0 7] 
[0 0 0 8] 

- v':^^ hi; >- (Jg^T. DM- a - C D i: W^HEt* 

T. ^y - ^ -cDi:^fB-r^o ) o#ffiT-effl:£^fT 

[0 0 0 9] ^t^. :^mmit. 3 lx^^t:2-/l^;<^::3rV^ 

— (j^T. cor) tmuir^o ) xt^^ i^^^i^-/^ 

Kny-^— if (]^T> CHD^B&BEf 5o ) 
DM- a - C DXt*/^t>'4^ y - iS - C D A/T*/^ ^ 

^^-r^SL^^cfg. f^^ft^-g^fecorfffiT-ecoDXfiCH 
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[0 0 10] ^mmi^. DM-a-CDXl^XR 

xj^:^v - ^-cD^^^^^x^ji^^t^wmt-r^^ 

[0 0 1 1 ] ^fc. DM-a-CDXti/^ 

tK^j^y - i3 -cD^^^'T?/c^^^— coD^-^ 
^r.mm(^{^tiM::^-^tix\^^^mtm y >^^^^ 4^ 

[0 0 1 2] ^fgP^ti. DM-a-CDXti 

mt^ coD^^A.xfj:^mr.mmt^^htf:^h(Dxh 
t i>m-^mtmr.nm(oi^^7)^i^'^^thX\^^^i& 

20 [0 0 13] ^f'. *^0>^f^. DM-a-CDXfi/^ 
0?/J^y - /3 -CD. CHE. j^t;^;^ ^ytT'^-- (Xfi-7='-< 
X2^y^<—) ^-^AjXt^^m—^^t. COD. CHE. 
POD. RXIy'^r2 ^y^<^ ^y':f'7—) ^-^A^X^^^ 

^-mmt^m^'^t>^x:^^^:Lt^wi^tir^. mt 

[0 0 1 4] gn-^. ;^^0^^^t^. LDL-:=i 1^-;^^^ 
(^LDL-:2l^^7^n— DM-a-CDX 

ti/:S:t/^y-j3-CD(7:)#ftTrfT;ttf. LDLi^^ 

(D^^^f^ y 4^:5? v^^^^ ^^gf ^^^ij-r ^ ::^/c^<LDL4^ 

[0 0 15] ;$:^P^^C^S'V^TfflV^^ti^DM-a - CD 
SO^^y - /3 -CDt7){$ffl^gft!'^. LDL)^:^(7)y 

(Dmi^. w^m^(DRftM^<Dmj^:^mm. 0001-10% 

(w/v) . $?*b< ^io.ool— 1% (w/v) -efc^o 

J£i-6«'g'C7)M-^^4'cODM- a -CDS:t>M<y - j3 
-CDco{£fflfi*ti. ^-I^^^D^^-t^^<^^S 
^i:b^t:iJ: '9^?fe^:^ci^-M{-tiWx./c^i/^;5>^. ii^o.oo 
01-10% (w/v) . L< tmooi- 1 % (w/v) r 

50 fo5o 1^. me>CDfl^»^*:^^i^aTfflV^T>b^ ^f^^l 
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^ ^M^-a^^^-^Tffl V >T t> J: u ^ r ^ W 5 ^ T V > 

^ffi^O. 0001 — 10% (W/V) . ^f?-^ L< 001— 1 % 

(w/v) -rfc^o ^ttb^^ff^-^T^ffl-r^iK 
-g-f^^^ififflf 'J'g^{-ov >T ^> . L D L y /K^ >^<^ K 

^tl^7'ceV^^S, ii^l : 1 — 1 : 100000, ^t?^b<f^l : 

1 — 1 : looor-fc^o 

[0 0 16] *^P^(7)aiJ^&ti. _bfSbfc^[a^DM-a 

- j3 -CD(7)#:ftT. gf$:<2^^co:=J u;^-rn— 20 

D L - a — /u^4#*Wf-S'J^-r 5 r t ^^X-^ 

"bo 

[0 0 17] rtL^if^<2^*nc9r:t Uv^^Pn— /I^pJ^^fei: 

D{:ii:oT^{l::L-C. :n A 3 t 30 

ii^{b*^{^L. PODc7)#:ffiT. ^^Lf:iil^ft:7k^ 

^t:iCHDCD#^iTNAD (P) ir^iS^^r, ^^-r 

^NAD (p) n-^^AOnrnxwi-^-rhm^ummiimi)^ 

[0 0 18] *^0^(^PJ^ffitCfflV>^tv6CODti. ^ 

h<^m\'^'±xm,m'^mx'h^o co^DCD^mmi-x. 
y^y-x2^;vm'mn<Dm^.m^<om.is.h\^x. ii^o.02- 

lOu/mU L< 1— 2u//ml-rfe6o 

[0 0 19] *^P^(7)alJ^?^^c:ffiU^^,;rl.6CHE^i. 

'ho:>m\%±x{^m'^mx-h^, o\-\^(o^mm±. 50 
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:^y'x:i—}vm'^^^(^mt>m^(om^t\^x^ iii^o.o2~ 

lOu/ml, L< (^0. l~2u/ml'T?fc^o 

[0 0 2 0] ;*:^P^<^$iJ^?i{::ffli/^^n^ PODf^. ^ 

'f'f^JtS^LT. a^O. 01— 50u/ml, $f^L<mi~ 
[0 0 2 1 ] *:^P.g<Z)$^J^?^^^ffl^/^^tt^«ftti^fe 

i^:^^LTfi. poDoo^^ttT. ]^mvcMmhmt^\.x 
'y—hmYm^x^x^m^^'f^^^'^ y^^—hm^^ 

-it, BP^. Mx.f^4 -AA^ — /w^^t-g^^, 

3 2 — <^y^^Ty^y y k^^^^^t^^^ 

y y^ft^^^tT:*!!^^^-^^^. ^'l;tJ^2, 2' -Ti^/ 
t^';^ (3 -^^/w-<:xy^r y y 6 

yna:7rcy— /V, 2, 4 - i/^ u n ly' / — /w^;^^^ 
i^fhth^ ^y h"/i>^|[^^^^(D^f*:0iJi: LXf^. ^Jx.tf 
l-:^:7^— /u, 1 --^y /i^- 2 -;^/i^/i^>'^, 1 

^/ur^yy-. n-^^/l— n- (/3 Kn^->ai^ 

/W) -m- v^y, N-^^/l--N- (2-"t:Kn 

^i/- 3 eVU-) -3, S-v^/h^v-T:^ 
y^ (DAOS) , N-^^/l^-N- (2-t Kt3:^rv' 

- 3 tVV-) -3, 5 - v?;^ h^V- 4 -y 
/V:^nr:=^y>^ (FDAOS) , N~ (2 - }i m ^ iy 

- 3 -^^/l/z^y^n tVl-) —3, 5 — h ^v/T y y 
(HDAOS) , N-^^/l— N- (2-bKn:3^V- 

3 tVP) -m-h/Wi^y (TOOS) , 

N— (3 ^/^y ::c:n/U') -N' 
iy=^/U-:^^U:^iyT (EMSE) ^^'^m^f hth 

iiS^^br, amol-lOOmM. 0* L< 1 — lOmMT- 
fc^). ;^^/y^^-^ LT4 -AA^{gffl-r5«^<Z)^ffl 

ffil^O. 01— 50mM, L< 1-- SmMT-fo^o '^ti. 
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mtl^X. iil^0.01--50mM. b< 1— SmM-Cfc 

m^i^^^ ^-^y:^^ (p-v^^ 

r ^ / -3, {iy^^'^/i-T ^ / ) 

y:r./^riy:y ' ^hV ^J-^^. lo- [3- (t^ h=^v^ 
tf/i^yf^:^/i^T ^ / ^ ^/^-^) :7;r.^/i// ^/i-r ^ / ;tr/V7}^^ 
-3, 7-\f:^ (i^7«^/i-r ^ 7) :7^yf^r>? 

v/S>>'. 3, 3' -i>T ^ / 3, 3' , 

5, 5' h^r ^/-<>^v^v^>^#:0^^tf hy 

- (4 -;^tr/V-7j^^:3rv':7^:=i/lx) - 3 - N - 7« 
^^/l^-4, 5-t:^'>!^ (4 — v^^^/l^r ^ / 
^^^V^— /I--. 2- (3 -7« h^V- 4 -v^^^/l^r ^ 

y:7:i:^/i^) -3-N-7«^/i^;^/w^^^/v-4, 5- 
t:""^^^ ( 2 — 7 ^/V- 4 — v^^^/VT 5: / 

[0 0 2 3] 7^^P^C0S'J^ffit^fflV^6tL6NAD (P) 
cOti^rffiffloTtgl^fe^o NAD (P) (Dj^mMl^. =^ 

[0 0 2 4] *^0^c7)LDL-:n i/;^7-n— /U'ffl^fllli^ 
M- a - C VXl^yRXI^ y - i3 - C D ^^.^-T 5 

COD. CHE. POD. m.mit^^&^m^(omm 
m. m^im^mwmi:\^m\^^xmm^ti^cHE. c 




(5) #r^¥l 1 -3 0 6 1 7 
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HD. NAD (p) ^(Dmmm^. :z<Dmfx^m^n 
^mmm.mx^^'t^xo\^mm^tirz.h(Dxh^ . m 

[0 0 2 5] ;?^^P^c7:>LDL--:n i^>^y-n-/VSiJ^^^ 

mi^. i^mMm'^i[mt]^xmm^rbfciy(Dxi:>2n 
m^wmmti.xmm^i^r:Li,(DXhx'^tiu±i^^A 

^^iclDM- a - C DXti/SiO^^ y - j3 - C D 
^^^^{:iCOD^'g-^$-^T*3< r ^;asa^L 

— g^^i^DM" a - C DXf^/^t/^ y - i3 - C D^. 
||z:t^^{CCHD^-^^^ii:T4b^< ri:;?|5a^b<. r 

tii^^(7)NAD (P) ^t^^>/^< t t>Mtv;^^t^^^i-^ 
[0 0 2 6] *:^0^(7):^fe^. 2Km^a'J^^£t:^J: "9^ 

SS-r-SS^t-ti. ^)|Sf^CODXt^CHD^S)S^-^5 

m^. nntUM- a-cr>xlt.XRl^yt^V - & -CD 

^^A.x^^^m-umt^m^'^'r^mi^xmn^m-u 
mx^mi^t-'ik. mit^m<o^&rx\ ^r-t^^t^-g-w 

^•^^cCODXt^CHD^S:^£;^-^ir5;^^^. W^tt. S'J 
[0 0 2 7] ^[|x.«^ft:^fe?i(?:^:^^. ±ISLfc$p^K 

30 

(i) DM-ct-CDXfl/^t>^^y ~CD^'^^ 
-tr/^^ll-^^^^, COD^^A.-C/^'S^Zl^^^/i-^ 
/^^^(^TfcoT. . T^^^^yy<—^ POD 

^r/CHE<7)*^;5^^>?'ce< ^ fe«-K^t^^^^c^fsi 

(ii) DM-a-CDXf^/Rt/^y-iS-CD. ^t/ 

cHE^'^A.-c/.^5lg-^^^. coD^^^-e/^6m 
^^^-^r/poDt7)*^;a^^>^.^< ti>m—^mtm^nm 

(i ) DM-a-CDXt^/S:0^>^^y-/3-CD^^ 

A^xf^^m-^Mt. cuv^'^A.xf^^mz^nmt:^^ 

hfj:^i>(^X^<>X. NAD (P) ^I/CHEc^^^^5 

(ii ) DM-a-CDX(^/XO^^y ~^-CD. R 
l/CHK^^/uX^^^m-nmt. CHU^^A.X:^J:^ 
50 m:Z.nmt^^h^J:^i:>(DX^-DX^ NAD (P) ;0^^>/ce 
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/^--c^^SttS:!;^ LDL-^^^i^^^-rn -/Vt^^SJ^mffi ^ 
[0 0 2 8] ^mm(Di.r)L-^\^:^Tr2-'7Ui^m^^ 

^^m^^^^xm'^m^^hfx^^h(DXhti\t^< . phs- 
nmmxmmim^'^'^^^^^^^^^^^^^ ^^^^ 

ES) . N, N-^^:^ (2-t Knae>>:iif^yi^) -2- 
(BES) . N-V^n--^i/ 
yv_2~r ^y^^>'^/l^^>^^ (CHES) . 2- 

nl:5^>'y^/Wi^V^ (HE PES) . 2 y / ^ :^ 
iy:^7l^:r^lym (MES) . fc^-^^v^V--!, 4 - 

(2-ai^>';^/V'7].>'^) (PIPES) . n-m;;^ 
(t Kn^VT^^/l-) 7«=^/^-2-T^y^^^^>'^^^ 

>^ (TEs) ^(^r 5: ^'J 

^ (CAPS) . N-i/^c^^^V/i-"2-t: Kn^V 

_3-r (cAPso) . 3- 

- t: Kn:3rV7"t3^^°>^:^/l^^>'^ (D I P SO) . 3- 

f4_ (2- t Ft^^^v-^^^^) - 1 -b"--^^ v^-/^^] 
:/t^/>°^v^/^4^>^^ (EPFS) . 2-t:Kn=^v'"3 
_ [;4_ (2- t Kt3:^iy::^^/V) 

/I/] :/pyN>^;^/V4^^^^ (HEPPSO) . 3"^/V7}^ 
y /:/n/^>'y^/^4^V^ (MOPS) . 2-t Vu^iy 
-3 -^7^-4^ y y :/t3/n°>^;^;^4^>'^ (MOP SO) . 
t^-^^v?:/-!, 4-t:^^;=^ (2-1: ^^^^^^-3-7^^ 
/N"v;^/v4^>-^) (POP SO) . N-hy;^ (t Fi^ 

(TAPS) . 2-t: FP^^iX-N- b y (tFPf=^ 
v-pt^/V) 3 -T 5: / y^P/^:/y^/W4^>^^ (T 

APSO) ^ y 

t^'jsj- (2-Tir ^ F) ^ (ADA) . 

N, N-t^:^ (2-t: Ft:^ ^^v-^^^^) ^y>^> (B i 
c \ n e) . N- Cby^ FP=^i/;^^/W 
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/V] ^^Viy>' (Tr i c i ne) m<D^'' V i^^-mMi^^ 

[0 0 2 91 ^t-. ^r^P^^T^LDL-r^^V-^^T-n-Z^ffl 
Sffl^^*tct^. ^;^>'mt:^ife. m^\ty'^:^hv:y 

(Dyr^vr=':^>'^^^^^^^x^^xh^^\ :itihn^^^ 

^f^\^U^l.xmmir^:zt^-X^^o Ht^^ ^ 

it^^t. Mg'\ Mn'\ C a'^^(^2{ffi(7>;^7^::^>' 
,0 (Sv^t^r;Hb2{ffi(^;^^:t->^^i^C^-^#^4^S±i) 

Rft^m^(Dm&^-. a^o. 01-10% (w/v) -T?fe'9. ^ 

^0. l-200inM-efe5o ^Vt. ;$;^0^c75LDL-:nU;^7^ 
n -/V'SiJ^ffl^^^'t-ti L D LgA^c^ y >^'^-°^ 

KT^j^y ^^>^-^^°^ Efet*^ fiia y 

fjm-^O. 001-lOmgAb/mU Jt?^ b< t^O. 01^ 1 mgAb/ml 

y ^7y/Vv?y^/WT>'^^'i^-^-^^'^>^^ :=i:=^^:y 
h-^^-fV. ■Wffl^gfl:^^T^ F^nt:VV'-<^-^>'. ^ 
r>y >^^T^: F:7"i=' tvu-'^^-f ^^#) s ^^^y^V^^^y 

40 2-^7^/^'v/;i^-N-;*f/^^^^vy^/v-N-i:: F 

Vfl^g^. ^Jx.tfT/l-=^/^^''y T/var/l.v? (T^ 

y:ii^/i.) ^'^yw. >?;^-y^/i/^yT^ y^^/i-^^y 
N-T/i-^/i/^y y^^/^^y^i^ 

( 2 - r> ^/^^ V/K N-t Fn^V^^/1/^ 5:^y^y 

^ p /vm^^t^^ T/i-^/w ^ ^y' y >^mMi^^(^ 
4 ^ :$^y^ y i^nn^. i> y /i-^^^y ^/^t ^ 

^4^^ F^t^T^^^:^^1^^ F^3Sf*^(^l^ti^ffi^ft 
50 ^1). <^i|x.ti^y:^=^V^^^>^^^^^^''^^^'^^^'^ 
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w/^'^--T-/^> ;Ky^^i-'>^:^^^'y ^"^^"E-^^^^^ 

(w/v) . L< tmOOI-- 1 % (w/v) -^'fc^o 

[0 0 3 0] ;*:§g0^(Z)LDL-:=i l-';^^^-/^'f^a'J^& 

^I>^;t^y " j3 -CD. CHE^^t^^::^ {yji^'f^ 
i:^^'g^br^f*:|^*4^^SL. 2-40°CXl-30^F«T 

(OD,) ^aij^-r^o 7^v^x\ 

^^^^rl-a-L. 2-40°c'ei -eo^SiS^^/^'fti^p^ 
(OD,) ^aiJ^-r^o ±iH(^OD2/it^ibOD,(::S 

mk^xtmM. ^m.m(o^wm^\h. >^jx.t^DM-a-c 
Dxti/^t^>Ky-j3-cD, ^-o^cHE, ^^^nm 

^SL. 2-40°CXl -3055'Ps^RiS^-^^'tti-340nmt^ 

*$^tt6P^7tffi (OD,) ^S'j:^i-6o i^KiSv^ 
fi^[ix.f^*cHD. RD^NAD (p) . m:-rmm:m 
nm^^-m-t^m^^mh^n'^y^^ 2'-^4o°cxi-6o 

:9'KlS^'^^ctt{-340nmic:ii^tt6P^** (OD2-) ^ffl 

(OD3-) #ibn/toD3'^^. fjij^tf^i^ 
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10 0 3 1 ] *:«P^c7>LDL-3l/>^xn-/V(Z) 
10 HE. COD. POD. M^^t:'tt^feK^^ DM-a- 

c DX(^/^t/^ y - ^ - c D. s-f tbt^r^tt#ffi?^tt 
'r^m^h'^m^\^. 2-40°ctr 1 -ao^PslS^S^-^fc 

7>;v^x\ ODs^^^ODBi^llb5lv^i^-Pj:7l^* (ODj 

CHE. CHD. NAD (P) . ^O^DM-a-CDX 

ygi: ^^-g^ U. 2 -40^ -e 1 -3055^rBlS/S^-^^^ftt^34 
0nm{-K^ tt-SeS^S (ODsO ^S'J^t-^o ^T^^. 

30 :^fflV^±|5^l^«c^it{t^tToTW<^<it (ODbi-) ^ 
>R i'^^o ^^V^X. ODs■^^bODBl■^^L?|V^;^cPJ:7fe 
S (ODkO ^iJx.t^'^^LDL-^' 

[0 0 3 2] lif,^m(D'LX:>'L-^^^'r^—J''^Wi'^Wi^ 

^iJx.tfik?t^l&L^^t^^tt^S^t^^+^^LDL 

- n I- ;^ ^ n - ^ SiJ ^ ^ 2^ t - 1^ ffl ^ tr. ^ 60 -e . 

gp^. ^{bMfe^ifflt^S-^s DM-a-CDXt^/Sl^ 
4^y_jg_CD. CHE. m^l^V'^'y— (Xtix-<n 
^y^N"--) ^^^X/^5m-P:^^. COD. POD. -R 

m<Dm^. DM-a-CDX(^/>Rt/^y-i3-CD. 

Ri^cnE^'^/uX^^j:^^-^mt. CHD. &r;^NA 
D (P) ^^A.-e=fc5^-t^M^^^A.x/^6t)(7?^^^^ 

50 t:iov^Ti^±'Ca^-^/ca'9Tfo6o 



(8) 
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[0 0 3 3] 7^3im(OJ.DL.-^^^Tr:i—/^(OW\'^^^ 

L J) L _ t/jXx 1=^ — /l^Pi^^^B^^c^ ^ ^ ^"^^^ 

[0 0 3 4] WTf:^. ^ffi^'J&I/##^'J^^tf"C*:^0;! 

[0 0 3 5] 
[^ffi^iJ] 

0 3x7 1 7 o?}^s»^>wi^e c m) B^mwmm'] ^ 



14 



1 -3 0 6 1 7 



; N- (2-t Kr3^v'-3-v'^/l/^:7"i=^ tVV) -3, 
^ f-^v'r::^y^^ NaJS (HDAOS : (t*) He^b^ 
W^BffKo ) 0. 6mM. N a S 0,0. 4}ARXJpJx'^(^ C 

(2-^<5'i/;=^/l^^>'^) (PIPES) -NaOHfSWnS (p 
H7.0) ^R- 1 t L:^:io 

R-2 ; COD {^mmmm)mo ) 4U/mK CH 

10 E mit^^mimm) 4u/mi. pod mmjsm) 

) 6U/inl^t/4 - AA 3 mM^-a ^-f"^ lOOmM 
P I PES-NaOHlIlinS (pH7.0) ^K-2tL 

[CDSl^Sf^] ]^T(^CD^#f*^ffifflbf-o 
■DM-a-CD (fP*W^X|g(t*)^) 

aO^^ft ; 2.i<-r>^h ni>'K[l 6]-[3 4] 

20 t^Wft ; 3 M 1 

R- 1 ; 2 7 0 ju 1 

R- 2 ; 9 0^1 

fflS^fi ; 7 0 0/6 0 0 nm 

ffl^tm ; 3 7°C 

mm^^mm ; i o omg/a i 



R^sp (%) = 



X 1 0 



[0 0 3 6] 



^ [^1] 

^ [0 0 3 7] 

SI 





#U:J^i^>/^^<^S*^ (%) 


LDL 


HDL 


VLDL 


CM 




10 0 


5 8 


10 0 


10 0 


DM- a -CD (0.06%) 


10 2 


3 3 


3 


2 


DM-a-CD (0.1%) 
7}^U-)3-CD (0.01%) 


104 


9 


0 


0 



• 



(9) 




11-30617 



15 



16 



C D /ii- ^ /c^ -5 C D^^tf (7)#&T-T? y ;K :^ ^ ^ 

/^' ^ ^tt ^ W t- i'J ^ U# 6 ^ *JJ ^ o 
[0 0 3 9] ^ffi^ij 2 

03i:7 1 7 0?^gSj5^tfase [ («) 0 5i^{^Fjf^] ^ 

mm-] 

R-1 ; 4-AA 1. 2niM. CHE (M^b^XlSCt*) * 

*2 



m) 1 U/mmr/^^(^ C D^agf$:^gfr^^*^W-r 
625iiiM P I PE S-Na OHiSSrflS (pH7. 2) ^R- 
1 t 

R-2 ; COD i^mmmimm. ) 4U/mU PO 
D iMmJ5m)mo ) eu/ml^I/HOAOS 1.2mM^ 
^^■f625mM P I P E S - N a OHiISlffi (pH7. 2) 
^R - 2 Lf-o 

[sj^^{4^] mmm i ^ Do 

[0 0 4 0] 
[*2] 
[0 0 4 1 1 



(R-i*«a?) 


#Ud^5^>/ti^CDSji£^ (%) 


LDL 


HDL 


VLDL 


CM 




7 5 


9 7 


7 5 


3 8 


3}^U-.i3-CD (0.13%) 


9 9 


1 0 


3 2 


1 6 



[0 0 4 2] m2(Dl^^:^^bmh:^^^^1iU< . ;^ y - J3 - 
LDL )^^CO y t (DRft^^m L < ^ ttX 

m\^f:im^ia^. LDLi^^coy itftClHD 

L R-av L D L c^SiS ^^W^iJ-r -5 r ^ X t ?Je V ^ 

fm-Vt^<. LDL<^(DSiS^^>^^«l®JC*r L^V^. 
[0 0 4 3] MM^^l 3 

0V£7i 7 o?i^gtb^>tffasg [ (m B^mimm'] ^ 
mmi^x. :^mm(om'^m^x^^ ifiLfs^'fT^LDL-n 

u;^^ — /V^SiJ^ Lf^o 40 

R-1;4-AA 1. 2mM25:I/ ?Ky - J3 -CD 0.13% 
^^;^-f525inM P 1 P E S - N a O H^SniS (pH7. 
2) ^R - 1 ^ LfZo 

R-2 ; COD mmmmm)mo ) 4U/niU CH 
E 4U/ml. POD (Mmm m) Mo ) 6U/ml. H 
DAOS 1. 2mMSI>'y >^L A0.4%^^Wi"525iTiM 
P 1 PES-NaOnmnm (pH?. 2) :^R-2<^L 50 



mm 2) 

R-l ; 4-AA 1.2mM. CHE (M^bfiScXll (t*) 

^) 1 u/mK 4^y-j3-cD 0. i3%Rt/ y 5: >^ 

LA {r^y:^/^^^:ymmmi^:94:^>'m)m. 

^) ^^i-'525mM P I P E S -N a OH^ISjS^ (pH7. 
2) ^R - 1 ^ L/Co 

R-2 ; COD {^Wmmimmo ) 4U/mU PO 
D {Mm:^m)mo ) eU/mmt/HDAOS L2mM^ 
-3^1-6251111^1 P I P E S - N a OH*Slfn^ (pH7. 2) 
^R- 2 t bTto 

R-l ; 4-AA 1.2mM. /K y - ^ - C D 0.13%. 
CHE 1 U/ml^r/y >-L A 0. l%^^^-t^625 
mM PIPE S -N a OHlIlflM (pH7. 2) ^R- 1 t 

R-2 ; COD (3^i?i^M(t*)Mo ) 4UXmU CH 
E 4U/niL POD (mmm) Mo ) 6U/mmi/ 
HDAOS L2inM^^W-f^625mMP I PE S-Na O 
Umnm (pH7.2) ^R-2^Lfcio 
(f^^4) 

. 4-AA 1.2mM, CHE 1 U/ml^D^ y 4< ^ 
>^LA 0. l%^^^-r625mM PIPES-NaOH 

mmm (pH7.2) ^r - i l^co 

R-2 ; COD i^mmmimmo ) 4U/niU PO 



(10) ^mW^ 1 1 -3 0 6 1 7 

17 18 
D {MW'ft^imUo ) eU/ml&U^HDAOS 1. 2inM^ ^dewa 1 d ^t::: J: "9 HD L - :3 l/y^T^ n — /Hit^^m 
-^*-r625mM P I PES-NaOH^®SS (pH7. 2) byto f^^ ffl^J^f^t^^ g f^^^O}*fmi:::t^o Ttro 

CIS^] i"J£^^^« 3 tC^-To [0 0 4 5] 

[0 0 4 4] #%0ijl [^3] 

^f|3-T:^ffil^fclfiL?t<tf*{-o^^T. Vt^&<DF r ie^ [0 0 4 6] 

*3 



No. 



1 
2 
3 
4 
5 
6 
7 
8 



1 

(nig/dl) 



155 
118 
104 
132 
101 
155 
184 
159 



138.5 



0. 994 



1, 13 



-46.4 



mm2 
(mm) 



136 
86 
87 
104 
77 
136 
167 
139 



116.5 



0.996 



1.04 



-9. 90 



UM3 
(mg/dl) 



135 
87 
89 
106 
79 
137 
167 
140 



117,4 



0. 996 



1. 05 



-13.41 



urn 4 

(ffig/dl) 



186 
141 
133 
157 
129 
192 
219 
198 



169.4 



0. 998 



0. 995 



-57. 73 



(mg/dl) 



130 
81 
75 
101 
70 
130 
161 
138 



110.8 



[0 0 4 7] m3(Dt^m:^^hmht^^j:iu< . yf^v-^- 

^1—3 ^;8V^Ttt^tb/cLDL4^c7)n zl-SJ 
t^^3t5?£. W-h^ ##^Jlc7:>F r i e d ew 
a 1 d^-CSmbfcLDL-:=il/;;^'7-n"/Wif(-J:'9i£ 

3) tKU - /3 -CVcom^it^XF r i e d e w 

[0 0 4 8] MMM 4 ^ 



(1) m—^M (pH6~8) : UM~ a-CUXnXR 
t/4^y-i3-CD, CHE. :^^yy"v-' (Xl^'r^^ 

40 ^^°-) „ 

(2) llZlt^:^ (pH6~8) : COD. CHE. PO 
[0 0 4 9] 

L D L - -/l-^iRF^&^CiaoJft^S < PJ:^ t 



50 



(11) 



^mW-l 1 -3 0 6 1 7 



:7 a >^ i/co^^ 



(51) Int. CI.' 

C 1 2 Q 1/60 



F I 

C 1 2 Q 1/60 



(72) mm^ TEffl 



